June 17, 1952 

L. C. HART 

HIGH-VOLTAGE SWITCH 

Filed Mroh 12, 1949 

2,601,138 

2 SHEETS--SHEET 1 

INVENTOR. _ 



June 17, 1952 

Filed Match 12, 1949 

L. C. HART 
HIGH-VOLTAGE SWITCH 

2,601,138 

2 SHEETS--SHEET 2 

l 

INVENTOR. 



Patented June 17, 1952 2,601,138 

UNITED STATES PATENT OFFICE 

2,601,138 
HIGI-VOLTAGE SWITCH 
Lester C. Hart, Cleveland, Ohio, assignor to Ii- 
Voltage Equipment Company, CIeveland, Ohio, 
a corporation of Ohio 
Application VIarch 12, 1949, Serial No. 81,048 
11 Claims. (C1. 200m146) 

1 
This invention relates te high voltage switches 
and more particularly te high voltage switches of 
the type employed in power distribution circuits, 
which in addition te operating as disconnecting 
or isolating switches for certain circuit sections 
are also capable of interruPting substantial cur- 
rents in the ferre of line charging currents, trans- 
former rnagnetizing currents, energy loads and 
the like. 
If will be understood by those skilled in the art 
that high voltage switches are extensively em- 
ployed, particu]arly in outdoor switching sta- 
tions for isolating sections of transmission lines 
and the ]ike under certain conditibns. Such high 
voltage switches are generally air break switches 
which are crank operated through a manual 
crank mechanism or the like te isolate desired 
sections and insert other sections. Such air break 
Switches heretofo'e have genera]ly been provided 
with arcing horns s0 as te interrupt transformer 
magnetiZing currents and the like. In recent 
years the line charging currents have become se 
large that such air break switches have net been 
too satisfactory for interrupting such line charg- 
ing currents and if would be desirable te provide 
a high voltage air break switch capable of satis- 
factori]y interrupting such line charging currents 
under a]l conditions whi]e sti]l conforming in gen- 
eral te the configuration of the we]]-known high 
voltage air break switch se extensive]y employed 
for these purposes. 
Acording]y if is an object of the present inven- 
tion te provide a new and improved high voltage 
air break switch. 
If is another object of the present invention te 
provide a new and improved high voltage air 
break switch capable of interrupting line charg- 
ing currents under substantia]ly a]l conditions of 
operation. 
Still another object of the present invention is 
te provide a new and improved high voltage air 
break switch having a circuit interrupter built 
into the stationary arcing hoïn of such switch, 
if is a further object of the present invention 
te provide an improved high voltage air break 
switch inc]uding means defined in a necessary 
part of such switch for interrupting any arcs 
which might occur due te opening of said switch. 
If is a further object te provide an improved 
circuit interrupter in which a movable contact 
in the ferre of a rod or tube is Propel]ed freely 
during a circuit interrupting operation without 
being attached te any driving or pu]]ing means 
herefore. 
Further objects and advantages of the presenç 

2 
invention .will become apparent as the following 
description proceeds, and the features of nove]ty 
which characterize the invention will be pointed 
out çvith particu]arity in the claires annexed te 
5 and forming a Part of this specification. 
For a better understanding of the present in- 
vention, reference may be had te the accompany- 
ing drawings in which: 
Fig. 1 is an elevational view of a high voltage 
10 air break switch embodying the present inven- 
tion, which switch conforms in most particulars 
te one standard high voltage air break switch 
available on the market today; 
Fig. 2 is an enlarged sectional view of a portion 
15 of Fig. 1 te il]ustrate the details of the inter- 
rupter disposed in the stationary arcing hem of 
the air break high voltage switch; 
Fig. 3 is a sectional view taken on line -- of 
Fig. 2; 
2O Fig. 4 is an enlarged sectional view taken on 
line -- of Fig. 2; and 
Fig. 5 is an enlarged sectional view somewhat 
simflar te Fig. 2 shewing a modification of the 
present invention. 
5 If will be understood that high voltage air break 
switches are generally employed for multi-pole 
operation although they might equally well be 
employed for single-pole operation. Te simplify 
the drawings only a single po!e of the switch is 
30 illustrated. In a rnulti-pole switch additional 
uniis identical with that shown in Fig. 1 of the 
drawings weuld be provided with links tnter- 
connecting the operating mechanisms te insure 
simultaneous operation of the switch blades. 
35 leferring new te Fig. 1 of the drawings there 
is i11ustrated a switch general!y indicated at |0 
which may comprise any ferre of high voltage 
air break switch but which bas been specifically 
illustrated as of the type of high voltage switch 
40 disclosed in coPending I-Iart and Seaman appli- 
cation, Serial No. 786,890, fi]ed November 19, 1947, 
new PatentNo. 2,514,263,July 4, 1950 and assigned 
te the same assignee as the present application. 
This high voltageswitch   comprises a base mem- 
45 ber || formed of charme1 ilonor anyothersuitable 
material which will Provide a rigid member for 
supporting the switching contacts and operating 
means. As illustrated the base | is disposed in 
a horizontal position, if should be understood, 
50 however, that this might equally well be dis- 
posed in a Vertical position and the illustrated 
position is by way of example only. Secured te 
the base |  are a pair of fixed or stationary in- 
sulators | and | mounted in spaced re]ation- 
5 shi-n the insu]ator ||, and a movable insu]a- 
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tor 4 positioned between the fixed insulators 
and 3. The insulators 2 and 3 are provided 
with suitable means for securing them to the base 
 . The insulator [4 on the other hand includes 
a downwardly extending shaft  5 which is adapt- 5 
ed for rotation in a suitable bearing ç mounted 
on the base  . The end of the shaft 5 depend- 
ing below the base  is provided with a hex- 
agonal end 5 which may be engaged by a suit- 
able manual operating lever or the like to cause 0 
rotation of the insulator  4. lh'eferably the bear- 
ing and shaft depending below the base [ are 
provided with a suitable s!eet hood  7. 
For the purpose of operating the switch  0 as a 
multipole switch one or more crank arms 
be provided to rotate with the insulator shaft 
As fllustrated the crank arm 8 is provided vith 
an operating eye 9 which may be connected fo 
suitable rods for interrelating the operation of 
the plurality of poles of the multi-pole switch 
fo insure simuttaneous operation thereof. It wfll 
be understood that where a single pole switch 
is employed the crank arm 8 may be dispensed 
with. Also instead of applying a crank fo the 
hexagonal extension  5, power for operating the 
switch may be applied through a suitable link 
connected to the crank 8 as will be understood 
by those skilled in the art. 
In ordeï to support electïical conductors which 
together with the switch [û comprise the cir- 
cuit tobe controllcd, the insu!ator 2 has mount- 
ed thereon a hinged base and terminal support 
2 whfle the insulator 2 has mounted thereon 
a contact support 2. It will be understood that 
the supports ï and ï2 are suitably fastened fo 35 
their associated insu!ators 2 or  in any con- 
ventional manneï. oEounted on the support 
is a stationary contact means or assembly gen- 
erally designated at 23 and described in greater 
detail hereinafter. The stationary contact itself 4 
is hot visible i the drawings since itis covered 
by a sleet hood 4 preferably ïormed of bronze 
or the like. It will be understood that the sta- 
tionary contact may comprise any suitable con- 
tact capable oï carrying the currents at the high 45 
voltages involved, and in general preferably 
comprises spring biased contact jaws for engag- 
ing and receiving therebetween the blade-like 
contact portion 5 of a switch blade $. The 
support  also includes an extension 7 to which 50 
a suitable terminal 2 may be bolted or other- 
wise secured, which terminal is electrically con- 
nected fo a suitable conductor 
Also mounted on the support  is a stationary 
arcing horn generally desinated as 
the illustrated embodiment extends vertically for 
a substantial distance above the support  and 
which cooperates with a bifurcated arcing horn 
 forminl an extension of the switch blade 
This bifurcated arcin horn 3 is movable with 6O 
the switch b!ade and is henceforth designated as 
the movable arcing horn  to distinguish it 
from the stationary arcing horn 3. The sup- 
port 22 further includes a contact base guide 
for supporting and guiding the movable con- 65 
tact 5 fastened to the end of the switch blade 
28 in its initial movement during the circuit 
opening operation and in its final movement 
ing the circuit closing operation, when the switch 
blade moves end\vise along its longitudinal axis, 70 
thereby guiding the blade during this movement. 
As has been mentioned above, the high voltage 
switch 0 is an isolating switch rather than a 
circuit breaker in the sense that itis normally 
hot required fo interrupt high currents. 

t-Iow - 75 

4 
ever, itis occasionally neccssary to interrupt en- 
ergy loads, transformer magnetizing cuïrents 
and line charghEg currents which in prior art ar- 
rangements would be interrupted af the arcing 
horns  and   rather than af the current carry- 
ing contacts comprising the switch blade 5. As 
will become apparent from the following descrip- 
tion, however, the switch l0 of the prescrit inven- 
tion includes within the stationary arcing horn 
 interïupting means capable of interrupting 
high line charging currents which heretofore 
could hot be satisfaetorily interrupted by air 
break switches of the type disclosed. 
Preferab!y the switch l0 is of the type in which 
the switch blade moves along its longitudinal 
axis both during the initial opening movement 
and the final closing movement thereof and for 
the test of the rime pivots or swings in an arc 
about an effective pivot. To accomplish this 
the support 1 which is in the form of a casting 
suitably bolted or fastened fo the stationary in- 
sulator 2 has associated therewith a plurality 
of links 5,  and 3. The lower ends of the 
links 3 and  are pivoted fo spaced points on 
the support 1 and the upper ends thereof are 
pivoted to spaced points on the link 27. Actually 
the link 3 is provided with an extension con- 
nected to the switch blade . A suitable crank 
 fastened to the rotatable insulator 4 is con- 
nected by means of a comEecting rod 4. with 
the link 3 so that upon rotation of the insulator 
4 the particular arrangement of the links 5, 
a and . causes the switch blade  fo more 
substantially along its longitudinal axis when in 
a position closely associated with the stationarY 
contact  and pivotal arcuate movement there- 
of for the major portion of the switch movement. 
Also associated with the stationary support 1 
is a terminal extension g0, to which may be bolted 
or otherwise secured a terminal 4 connected to 
the end of an electrical conductor 4. It will be 
apparent that the switch l0 provides the con- 
trolled path between the conductors $ and 4.. 
The arrangement described thus far forms no 
part of the prescrit invention and is futly dis- 
closed and claimed in the co-pending application 
ïeferred fo above. 
In accordance with the prescrit invention the 
stationary aïcing horn . is considerably differ- 
ent from stationary arcing horns employed here- 
toîore in that it has disposed therein a circuit 
interrupteï capable of interrupting line charg- 
ing currents of considerable magnitude. As il- 
lustrated the stationary arcing horn 0 instead 
of comprising a conventional conducting rod or 
tube essentially comprises an upper conducting 
portion 45 in the form of a tube which is the por- 
tion of the stationary arcing horn electrically 
engaged by the movable arcing horn 3. The 
lower portion of the stationary arcing horn 0 
comprises a stationary insuiating tube $ pref- 
erably formed of a weather-proof insuiating 
material which effectively insulates the conduct- 
ing tube 45 from the stationary contact  of the 
switch . As illustrated the stationary contact 
 is provided with a tubular extension or hous- 
ing 4, terminating at ifs upper end in an annular 
contact . The tubular extension or housing 
7 is preferably formed of copper or other food 
conductinç material so as electricalty fo con- 
nect the annular contact 4 with the stationary 
contact  of the switch 0. The insulating tu- 
bular member  is concentrically disposed with 
respect to the conducting member 47 and is 
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shown as also threadedly engaged with the con- 
ducting portion , of the arcing horn $0. As 
illustrated the exterior surface of the stationary 
arcing horn 3} is of generally smooth configura- 
tion ai the junction points between the conduct- 
ing member 47, the insulating tubular member 
46 and the condueting menaber 45. Ai the lower 
end of the tubular conducting member 45 and 
electrically connected thereto is a stationary con- 
tact 50 of annular configuration. These annular 
contacts .{} and 5} are separated by a tubular 
member 4a formed of a gas evolving insulating 
material such as horn fiber or the like from 
which an arc extinguishing gas is evolved when 
subjected fo the heat of an arc. Member 46a 
is illustrated as having a bore of a diameter 
corresponding fo the dianaeter of the bores in 
the annu!ar .contacts 48 and 50. 
In accordance with the present invention the 
contacts 4{} and 5{} are adapted fo be electrica!ly 
interconnected by a movable interrupting contact 
5| preferably in the form of the light conducting 
tube such as an aluminuna or copper tube, the 
ends oï which are disposed within the annular 
contacts 4{} and 5{}. Actually the movable contact 
| is of somewhat smaller dianaete than the 
diameter of the bores within the annular contacts 
4{} and 5{} and the tube 46a, but in view of the 
high voltages involved a current will readily fiow 
across the snaall gap between the naovable con- 
tact 5 and the annular contacts 4 and 5} when 
a current path must be established therethrough. 
For the purpose of increasing the interrupting 
capacity at low currents the naovable contact 5| 
has pr,eferably attached fo the lower end thereof 
an insulating follow rod 5 preferably threadedly 
connected thereto as indicated ai 53. If desired 
this follow rod naay also be fornaed of a gas evolv- 
ing insulating material. As illustrated the lower 
end of the ïollow rod 52 is supported on a mov- 
able platforna 54 which in turn is supported upon 
a compression spring 55 disposed in the lower 
portion of the conducting housing 47 and resting 
on a suitable naember such as the base of the 
housing 47. In ortier to hold the compression 
spring 55 in a charged condition there is provided 
a bell crank 5 including arms 5a and Sb piv- 
otally mounted as indicated at 57 fo the lower 
portion of the housing 47. The arm 50a of the 
bell crank 56 is connected by means of a con- 
necting rod 58 with the platform 4 so that when 
rotated in a clockwise direction about the pivot, 
57 the spring 55 is str,essed due fo downward 
naovement of the platform 54. A suitable latch 
5{} is adapted fo engage the free end of the arm 
55a of the bell crank 55 and hold the conapression 
spring in a charged condition. As illustrated the 
latch 6{} is biased into ifs latching position by 
naeans of a tension spring 6. The arm 56b of 
the bell crank 5 extends into the path of more- 
ment of the movable contact 5 of the switch 
blade 2. A suitable compression spring 53 is 
disposed between the arm 56b oï the bell crank 
55 and the housing 47 so as fo tend to bias the 
arna 55b when the latch 5{} is not in latching en- 
gagement into the path of the naovable contact 
25. With this arrangement if will be apparent 
that when the contact 5 mves towar,d the sta- 
tionary contact 3 during the final portion of 
the closing operation, the compression sping 5 
is stressed until the latch 6{} is effective to re- 
strain the spring 55 in the condition shown in 
Fig. 2 of the drawings. Even if the movable 
contact 5 were now moved along its longitudinal 
axis away frona the stationary contact 5 the 

compression spring 55 would renaain stressed as 
shown by rb'tue of the latch 50. 
From the above descr.iption it will be apparent 
that when the switch |0 is in the closed position 
5 the current path wfll be through the naovable 
contacZ 25 and the stationary contact . A 
parallel path will be provided through the mov- 
able arcing horn  |, the tubular conducting mem- 
ber 45, the annular contact 5, the movable con- 
I0 tact rod or tube 5|, the annular contact 45 and 
the tubular conducting menaber, or housing . 
However by virtue of the relatively poor contact 
between the amular contacts 48 and 5{} and the 
movable contact rod or tube 5| no substantial 
5 amount of current will be carried by this path 
since the other path has substantially zero re- 
sistance. It will be apparent however that upon 
separation of the naovable contact 5 from the 
stationary contact  that the only current path 
20 is through the movable contact rod or tube 5| 
and he remainder of the stationay arcing hem 
30 to the movable ar'cing horn . 
For the purpose of interrupting the circuit 
within the arc extinguishing chamber defined by 
25 the bore of the tubular member, 45a there is pro- 
vided a tripping naechanism for releasing the 
latch  prior to separation of the movable and 
stationary arciiqg horns | and .} respectively. 
To this end there is disposed adjacent thè uPper 
30 end of the stationary arcing horn } a trip lèver 
65 supported ou a tr.ip shaft 65 which is joir- 
naled in the tubular member 4 so as hot to inter- 
fere with movenaent of the naovab!e arcing horn 
| except only by engagement with the trip lever 
35 {}. The shaft 6 is provided with a crank arm 
7 which is connected by a flexible cord 68 of 
insulating material with the trip latch 6{}. A 
suitable pulley ç9 pivotally naounted at 7{} fo the 
housing 47 guides the insulating cord 55 in its 
40 latch re!ease naovement. As is best shown in 
Fi2'. 4 the trip lever $5 protr.udes through a nar- 
row elongated operdng 7| in the tubular ruera- 
ber 45 so as to be engaged by one of the bifurca- 
tions of the movable arcing horn 3|. A suitable 
4» light tension spring 7 holds the trip lever  in 
the position shown in Fig. 4, thereby maintain- 
ing the cord 63 in a taut condition. During the 
opening operation of the switch the trip lever 5 is 
naoved upwardly applying a tension to the cord 
50 ${} with the resultant release of the latch 50. 
Such a release of the latch 6} will cause the tubu- 
lar movable contact | tobe driven upwardly so 
as to draw an arc between the lower end thereof 
and the annular contact 45. This arc will be con- 
55 fined within an annular space between the in- 
sulating follower rod  and the bore of the tubu- 
lar member 4a. The heat of this arc will cause 
an arc extinguishing gas 'tobe evolved from the 
adjacent surfaces of the naembers 45a and 5 
60 with the result that the arc is rapidly extinguished 
within a fraction of the cycle of the alternating 
current and belote the movable contact | re- 
turns by gravity toits position on the platform 
4. During the circuit closing operation one of 
65 the bifurcations of the movable arcing horn f 
wil! engage the trip lever 5 and bias it down- 
wardly against the tension of light spring 72, but 
since the insulating cord 55 will naerely slacken, 
no effect by such actuation of trip lever 6 is 
70 transnaitted to the latch 6{} during the circuit 
closing operation. 
For the purpose of venting the arc gases formed 
during the arc inter'ruPting operation a suitable 
vent 75 is provided in the tubular menaber 45. 
75 This vent is disposed in a position so as hot to 
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interfere with the movement of the movable arc- 
ing horn 3 and is preferably directed down- 
ward]y to prevent tain or sleet from entering 
the saine. 
In view of the detailed description included 
above the operation of the switch 8 of the pres- 
ent invention will be understood by those skilled 
in the art. Briefly with the switch closed as 
indicated in Figs. 1 and 2 and the compression 
spring 55 charged or compressed as indicated in 
Fig. 2, a circuit opening operation will comprise 
movement of the movable contact 25 along 
longitudinal axis away from the stationary con- 
tact 23 for a predetermined distance after which 
pivotal movement of the switch blade 25 occurs. 
During such switch opening operation, upon 
separation of the contacts 23 and 25, the current 
is transferred to a path comprising the arcing 
horns 30 and 3 which includes a path through 
the movable contact 5. Before an external gap 
is produced between the arcing horns 
the trip lever 85 is actuated with the subsequent 
re]ease of the trip ]atch 88, and the energy stored 
in the spring 55 is rapid]y released to di'ive the 
movable contact 5, which is freely movable 
without any restraint whatever, somewhat in the 
nature of shooting an arrow or missile to pro- 
duce an arc gap between the movab]e contact 
and the annular contact 48. This arc is rapidly 
extinguished even belote the arcing horns 38 and 
3 completely separate to introduce the external 
isolating gap. The movable contact 5 will im- 
mediately fal] by gravity to its initia] position 
supported on the platform 54. However, no en- 
ergy wil] now be stored in the spring 55. Upon 
reclosing of the switch 8 the spring 55 wfll be 
recharged as the switch blade 25 pushes the end 
of the bell crank arm 58b until the latch 68 is ef- 
fective to restrain the bell crank in the position 
shown. 
Under certain load conditions the arc inter- 
rupting function may not be completed before 
the arcing horns separate and an external arc 
may be drawn to assist in the circuit interrupting 
function. It may be desirable to employ resilient 
aoExiliary arcing horns in such case which spring 
away from the stationary horns to provide a fast 
break somewhat of the nature employed in some 
conventiona] load break switches. The arcing 
contacts within the stationary arcing horn are 
capable of controlling any externa] arc which is 
formed. 
It wfll be understood that various modifica- 
tions of the arrangement described can readity 
be ruade with respect to many features thereof. 
For example, the insulating fo]low rod 52 might 
be dispensed with under certain conditions and 
the arc intem'upted sole]y by the gas evo]ved from 
the wal]s of the tube 46a. Also modifications in 
the latching means may be ruade and the latch 
cord 88 might be disposed in a suitable housing 
so that it will not be adverse]y affected by weath- 
er conditions and the like. In Fig. 5 of the draw- 
in2s there is illustrated a modification of the 
stationary arcing horn 38 which still embodies 
ail of the principles of the present invention. 
Referring now to Fig. 5 of the drawings there 
is illustrated a sationary arcing horn, very 
similar to the arcing horn 30, generally desig- 
nated at 88 which is supported with the support 
 on the stationary insulator . The corre- 
sponding parts of Fig. 5 are designated by the 
saine reference numerals as in the preceding 
figures. The movab]e contact 25 of the switch 
blade 26 is fllustrated as in its fully closed po- 

8 
sition. The interrupter within the stationary 
arcing horn 88 is especially designed so that no 
gases can escape from the lower end thereof 
thereby improving the interrupting abflit there- 
5 of. As fllustrated the lower end of the stationary 
arcing horn 88 comprises a sealed housing 
preferably in the form of a casting of conduct- 
ing material such as copper or bronze which may 
be formed as an integral part of the support 22. 
10 As fllustrated the upper end of the casting or 
housing 8 is provided with two openings 8] and 
84 for receiving therein the lower ends of large 
tube 85 and small tube 86 respectively. The tube 
86 is merely a housing for a trip rod 8, which 
15 trip rod 8 extends down into the housing 8 fo 
actuate a suitable trip ]atch to be described here- 
inafter. The tube 85 on the other hand is an 
arc extinguishing tube provided with a bore 
the walls of which are preferably deflned of gas 
20 evolving insulating material for evolving a gas 
when subjected to the heat of an arc. Prefer- 
ab]y the tube 85 is provided with a weatherproof 
externa] surface in the manner disc]osed in the 
preceding embodiment. 
0_5 For the purpose of contro]ling the circuit in- 
terrupting operation of the interrupter deflned 
in the stationary arcing horn 88 the housing 
i provided near the lower portion thereof with 
a platform 98 having suitable openings 9 and 
0  therein for accommodating the trip rod 
and a spring charging rod 8]. As illustrated a 
compression spring 84 has its lower end resting 
on the platform 88 with its axis parallel to the 
axis of the opening 82. A suitable member or 
:5 p]atform 95 attached to the upper end of rod 
is adapted to engage the upper end of the com- 
pression spring 94. The rod 83 is guided for ver- 
tical movement by a suitab]e guide member 
which may comprise a ro]ler suitab]y supported 
..,.) within the housing 8 if desired. The lower end 
of the rod 93 is provided with a latching member 
] engageable with a trip latch 98 pivotally 
mounted as indicated at 9! within the housing 
beneath the platform 92. The trip rod 8 is 
suitably connected to the trip latch 98 as by ex- 
.!5 tending through an opening therein and pro- 
vided at its lower end with a suitable enlarge- 
ment 6a whieh will hot pass through such open- 
ing in the trip latch 98. With this arrangement 
upward movement of the trip rod 8 will re]ease 
50 the trip latch 98, but downward movement of the 
trip rod 8 will cause no movement of the trip 
latch 98. 
In order to charge the compression spring 
in response to the c]osing operation of the switch 
55 blade comprising movable contact 25, there 
journaled in the housing 8 a crank shaft 88 to 
which are fastened the crank arms 8 and 
respective]y. The crank arm t0 is disposed 
within the hcusing  while the crank arm 
;,i) is disposed externally. The shaft 88 is journaled 
fil the housing 8 in a substantially gas-tight 
manner. The crank arm 8  is adapted to engage 
the member 95 so that upon clockwise rotation 
of the shaft 08 the spring 84 is charged. Such 
,.5 c]ockwise rotation of the shaft 88 occurs by 
virtue of movement of the crank arm 82 caused 
by movab]e contact 25 engaging the portion 
thereof during the circuit closing operation. A 
ï0 suitable stationary arcing contact 84 is also asso- 
ciated with the housing 8, preferably integrally 
formed therewith, and is disposed closel adja- 
cent to the ]ower end of a movab]e arcing contact 
105, preferab]y in the form of a copper or alumi- 
75 hum tube, the lower end of which tests on the 
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member 95 and which tube preferably extends 
through the bore of the insulating tube 95 and 
into close association with an upper stationary 
arcing contact I}6 of annular form. The annular 
arcing contact 06 is illustrated as including a 
downwardly extending flange 166a for threaded 
engagement with the insulating tube 65 and an 
upwardly extending flange 106b for threaded en- 
gagement wtih a conducting tube 107 forming 
the upper portion of the stationary arcing horn 
80 and comprising the portion having sliding en- 
gagement with the bifurcations of the movable 
arcing horn 51. The conducting tube 107 is pref- 
erably provided with a vent }8 substantially 
identical with the vent 78 of the preceding em- 
bodiment. The upper end of the conducting tube 
 07, is closed by means oÏ a suitable cap 109 which 
also closes the upper end of the tube 86 housing 
the trip rod 87. Disposed within the cap 
which effectively provides a sort of a housing is 
a pivotally mounted trip lever 10 connected to 
the trip rod 87, preferably in the saine manner 
as the trip latch 98 is connected thereto. The 
trip lever 10 is illustrated as being mounted in 
the form of a crank on a suitable shaft I   jour- 
naled in the cap  09 and fo which is also attached 
a crank 112 having a lateral projection 118 
tending outside the conducting tube 107 through 
an opening  4 d.efined in a tubuiar member 
The lateral projection 113 is effectively engaged 
by the movable arcing horn 8 both during the 
circuit opening and the circuit closing operation 
in the saine manner as the member 65. A light 
spring 115 tends fo hold the lever I  2 in a central 
position so that upward movement thereof will 
cause release of the trip latch 98. 
In view of the detailed description included 
above the operation of the arrangement disclosed 
in Fig. 5 of the drawings will be readily under- 
stood, and as in the preceding embodirnent open- 
ing of the main current carrying contacts 
cluding the switch blade -5 will cause the current 
to be transferred to the circuit comprising the 
movable arcing horn 81 and the stationary arcing 
horn including the stationary contacts 104 and 
196, and the movable tubular contact rod 
As soon as the trip lever 110 is actuated by virtue 
of engagement of the lateral projection 18 by 
one of the bifurcations of the movable arcing 
horn , the trip latch 8 is released and an arc 
is drawn within the bore 85a. of the tube 85 and 
extirguished so that when an external arc gap 
is produced between the movable arcing horn 
and the tubu]ar member 9 no current wfll flow 
and no external arc wfll be drawn. All the arc 
gases produced are exhausted through the vent 
98 and as soon as the pressure subsides the 
rod 0 will fall by gravity fo a position whereby 
the lower end tests on the member 85. 
if will be apparert that there bas been pro.- 
vided a simple arrangement capable of converting 
conventional high voltage air break switches so 
as fo successfully interrupt high line charging 
currents as well as transformer magnetizing cur- 
rents. Furthermore this circui interrupter 
disposed in an essential part of the airbreak 
switch specfiïcally disc!osed as the stationary arc- 
ing horn. The mow.bie arcing contact associated 
with the interrupteï moves at very high speed 
by virtue of its lightness and the large amount 
of energy stored in the charged compression 
spring. Since this movable contact is unre- 
strained in ifs movement a long arc is drawn in 
a very short rime and the circuit is interrupted 
in a cycle or less. 

Whfle there have been shown and described 
particular embodiments of the present invention, 
itis hot desired that the invention be limited fo 
the construction shown and described, for it will, 
5 of course, be obvious te those skflled in the art, 
that changes and modifications may be ruade 
without departing from the nvention and it is 
therefore aimed in the appended claires to cover 
all such changes and modifications as fall within 
]0 the true spirit and scope of this invention. 
What is claimed as new and desired to be 
secured by Letters Patent of the United States is: 
1. OEn an isolating switch, the combination 
of a pair of relative!y movable current carrying 
15 contacts, cooperating arcing horns associated 
with said contacts and separable subsequent to 
separation of said current carrying contacts, one 
of said arcing horns being slidable along the out- 
side of the other arcing horn and in electrical con- 
20 tact therewith, an arc interrupting device dis- 
posed within one of said arcing horns including 
relatively separable arcing contacts, means re- 
sponsive to relative separation of said current 
carrying contacts for causing current flowing 
25 through said current carrying contacts to be 
transferred to a path including said arcing con- 
tacts, and means for causing relative separation 
of said arcing contacts prior to disengagement 
of said arcing horns. 
)» 2. In an isolating switch, the combination of 
a pair of relatively movable current carrying 
contacts, cooperating arcing horns associated 
with said contacts and separable subsequent to 
separation of said current carrying contacts, an 
: arc interrupting device disposed within one of 
said arcing horns including relatively separable 
arcing contacts, means responsive to relative 
separation of said current cafrying contacts or 
causing current flowing through said current 
'o carrying contacts fo be transferred to a path 
c!uding said arcing contacts, means for causing 
relative separation of said arcing contacts prior 
fo disengagement of said arcing horns, said arc- 
ing contacts automatically reclosing following 
45 disengagement of said arcing horns. 
3. A switch comprising a pair of relative]y 
movable current carrying contacts, cooperating 
arcing horns associated with said contacts and 
separable subsequent to separation of said cur- 
.0 rent carrying contacts, one of said arcing horns 
being slidable along the outside of the other arc- 
ing horn and in electrical contact therewith, an 
arc interrupting device disposed within one of 
said arcing horns including relatively separable 
;. arcing contacts, latch control means for caus- 
ing relative separation of said arcing contacts, 
means responsive to relative separation of said 
current carrying contacts for causing current 
fiowing through said curent carrying contacts to 
(;0 be transferred to a path including said arcing 
contacts, means for causing relative separation 
of said arcing contacts prior to disengagement 
of said arcing horns, and means responsive to 
ïec]osing of said current carrying contacts or 
,;5 rendering said latch control means effective for 
a subsequent arc interrupting operation. 
4. In an isolating switch, the combination of 
a pair of relative]y movab]e current carrying 
contacts, cooperating arcing horns associated 
?0 with said contacts and separable subsequent fo 
separation of said current carrying contacts, 
one of said arcfl]g horns .being slidable along 
the outside of the other arcing horn and in 
electrical contact therewith, an arc interrupt- 
75 ing device disposed within one of said arcing 
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horns includin relatively separable arcin con- 
tacts, enery storae means associated with said 
arcing contacts and adapted when released to 
cause relative separation of said arcin contacts, 
means for charin said enery storae means, 
latch means for holding said enery storage 
means in a charged condition, means responsive 
fo relative separation of said current carryin 
cQntacts for causin current flowin through 
said current carryin contacts fo be transferred 
fo a path including said arcin contacts, means 
responsive fo a predetermined relative move- 
ment between said arcin horns for releasin 
said latch means, and means responsive to 
closin of said current carryin contacts for 
charin said enery storage means for a sub- 
sequent circuit openin operation. 
5. A switch, comprisin a stationary current 
carryin contact having a stationary arcing 
horn rigidly connected thereto, a movable cur- 
rent carrying contact havin a movable arcin 
horn connected thereto, means for movin said 
movable current carrying contact and movable 
arcin horns between open and closed positions, 
said movable arcin horn bein slidable alon 
the outside of the stationary arcin horn in 
electrical .contact therewith, said arcin horns 
bein electrically engaged prior fo electrical en- 
gagement of said current carryin contacts dur- 
ing a circuit closing operation and electrically 
disengaged subsequent to said current carrying 
contacts dtu, ing a circuit opening operation, an 
arc interrupting device disposed within said 
stationary arcing horn including relatively sep- 
arable arcing contacts, means responsive to rel- 
ative separation of said current carrying con- 
tacts for causing current flowing through said 
current carrying contacts to be transferred to 
a path including said arcing contacts, and means 
for causing relative separation of said arcing 
contacts prior to disengagement of said arcing 
horns. 
6, A switch,comprising a stationary current 
carrying contact having a stationary arcing horn 
riidly connected thereto, a movable current 
carryin contact having a movable arcin horn 
connected thereto, means for movin said mov- 
able current carrying contact and movable arc- 
in horns between open and closed positions, 
said movable arcing horn bein slidable alon 
the outside of the stationary arcing horn in elec- 
trical contact therewith, said 2rin horns be- 
in electrically enaged prior to electrical 
gaement of said current carryin contacts dur- 
in a circuit closing operation and electrically 
disenaed subsequent fo said current carrying 
contacts durin a ircuit opnin operation, an 
arc interruptin device disposed within said sta- 
tionary arcin horn including relatively sep- 
arable arcin contacts, means responsive fo rel- 
ative separation of said current carryin con- 
tacts for causin current flowing throuh said 
current carrying" contacts to be transferred fo 
a path includin said arcin2" contacts, a com- 
pression spring for causin relative separation 
of said arcing contacts, ltch rneans for re- 
strainin said comiresio] sprin in the stressed 
condition, and means reponsiw fo a predeter- 
mined relative separation of s_id current carry- 
ing contacts foï ictueting said !itch means to 
release said compression spring. 
V. A switch, comprising a steotionary current 
carrying contact having a vertica]ly disposed sta- 
tionary arcing horn rigid]y connected thereto, 
a movab!e cuïïent carrying contact havin a 
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movable arcing horn connected thereto, means 
for moving said movable current carrying con- 
tact and movable arcing horns between open 
and closed positions, said arcing horns being 
5 electrically engaged prior to electrical engage- 
ment of said current carrying contacts during 
a circuit closing operation and electrically dis- 
engaged subsequent fo said current carrying con- 
tacts durin a circuit opening operation, an arc 
]0 interrupting device disposed within said sta- 
tionay arcin horn including an arc extinguish- 
ing chamber and a vertically movable rod like 
arcing contact movable in said chamber, means 
responsive to relative separation of said current 
]; carrying contacts for causing current flowing 
through said current carrying contacts fo be 
transferred fo a path including said arcin con- 
tacts, a vertically disposed compression spring, 
means for compressing said sprint, the lower 
20 end of said arcing contact resting on said last 
mentioned means, latch means for restraining 
said compression sprin in a stressed condi- 
tion, a trip member mounted on said stationary 
arcing horn and actuated during the opening 
2 movement of said movable arcing horn, and 
means interconnecting said trip member and 
latch means. 
. A high voltage switch, comprising a sta- 
tionary current carrying contact having a sta- 
.t0 tionary arcing horn rigidly connected thereto, 
a movable current camoEing contact having a 
movable arcing horn connected thereto, means 
for moving said movable current carrying con- 
tact and movable arcing horns between open 
) and closed positions, said movab!e arcing horn 
being slidab!e along the outside of the station- 
ary arcing horn in electrical contact therewith, 
said arcing horns being electrica!ly engaged prior 
to electrical engagement of said current carry- 
.!,] ing contacts during a circuit closing operation 
s, nd electricaliy disengaged subsequent to said 
current carrying contacts during a circuit open- 
ing operation, an arc interïupting device disposed 
within said stationaïy arcing horn including tel- 
45 atively separable arcing contacts, means respon- 
sire fo relative separation of said current carry- 
in contacts for causin current flowing through 
said current carrying contacts fo be transferred 
fo a path including said arcing contacts, re- 
50 leasable energy storage means for causin rela- 
tive separation oî said arcin contacts, latch 
means for rendering said means ineffective, a 
trip member on said stationary .rcing horn ac- 
tuable in response to a predetermined opening 
55 movement of said movable arcing contact, and 
means interconnectin said latch means and trip 
member. 
9. In a switch, a pair of relatively movable 
contacts comprising a movable rod-like contact, 
60 and means for freely propelling said rod-like 
contact in the manner of a projectile away from 
the other of said contacts durin a circuit in- 
teïrupting operation, said rod-like contact dur- 
ing the interval of free propulsion thereof be- 
65 ing bodily moved in a direction away from said 
last mentioned means. 
i0. In a switch, a vertically disposed tubular 
arc extinuishin chamber having inside wa]Is 
formed of an insulating material capable of 
7o evolving an arc extinuishin s.s when subjected 
fo the heat of 2u arc, a pair of relatively mov- 
able contacts comprisinç a movable rod-like con- 
tact disposed in said chamber, and means for 
freely propelling said rod-like contact in the 
75 m,]]ner of a projectile away from the other of 
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said contacts during a .circuit interrupting op- 
eration to draw an arc in said chamber, said 
rod-like contact during the interval of free pro- 
pulsion thereof being bodily moved in a direc- 
tion away from said last mentioned means. 
11. In a switch, a vertically disposed tubular 
arc extinguishing chamber having inside walls 
formed of an insulating material capable of 
evolving an arc extinguishing gas when sub- 
jected fo the heat of an arc, a pair of relatively 
movable contacts comprising a vertically mov- 
able rod-like contact disposed in said chamber, 
a compression spring having means at the up- 
per end thereof upon which said rod-like con- 
tact tests so that upon release of the energy in 
said spring said rod-like contact is propelled in 
the manner of a projectile away from the other 
of said contacts and bodily away from said spring 
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to draw an arc in said chamber, and releasable 
means for holding said compression spring in a 
charged condition, the force of gravity acting on 
said rod-like contact causing it to fall back upon 
5 said means at the upper end of said spring. 
LESTER C. HART. 
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